ABSTRACT. This 
INTRODUCTION
The underlying problem is to deduce the geometrical properties ofa membrane from a complete knowledge of the eigenvalues {,(o)}'. for the negative Laplacian-&''-inR", n 2 or 3.
Let fl be a simply connected bounded domain in R" with a smooth boundary 0fl in the case n 2, or a smooth bounding surface $ in the case n 3. Consider the impedance problem (A,,+.)u-0 in ff, (1.1) n + u-O on aF(or$), (1.2) where ;-denotes differentiation along the inward-pointing normal to Of (or S At the beginning of this century the principal problem was that of investigating the asymptotic distribution of the eigenvalues (1.3) . It is well known [1] that in the case n 2 i.t,(o)~(4-)k as k--*oo, (1.4) while in the case n 3 q(o)~-v-k as k oo, (1.5) where f and V are respectively the area and the volume of the domain f. The problem of determining further information about the geometry of fl has been discussed by many authors, see for example Pleijel [2, 3] , Kac [4] , McKean and Singer [5] , Stewartson and Waechter [6] , Waechter [7] , Greiner [8] , Smith [9] , Gottlieb [14] when n 2 and by Zayed [16] The problem of determining the geometry of as well as the impedances o and o2 from a complete knowledge of the eigenvalues (1.14) has been discussed by Zayed [21] in the case n -2 and by Zayed [22] in the case n 3 where o and o= are positive constants, using the asymptotic expansion of the spectral function
( 1.15) Thus in the case n 2, Zayed [21, 23] has shown that
( 1.16) where 0 and K(Q ), (Q eO) are respectively the total length and the cuature of 0 while #=1 and K=(Q), (QeO:) are respectively the total length and the cuwature of O.
In the case n 3, Zayed [22] [21] or [22] X [a,(c, 3;) bt,(c2, [2)}, (2.22) and likewise for (a,13) are asymptotically equal to gZ., we obtain (2.3) for the special case %(0 %(0), (O ( of) and 132(0) 13(a), (O 02). Similarly, we derive (2.4) for the special case %(Q)aa(Q), (Q S) and (Q) a (Q), (Q $2) as follows: Using formula (2.2) first for the functions (a(Q), (Q)), then for the functions (%(Q ), 2(Q )) and subtracting the second one from the first, we find for any c < (%, ) that 
